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ABSTRACT 

s o l i d  n - t r i  acontane ( n-C30H62 and n-Da -:i acontane 
s u p e r c r i t i c a l  ethane a t  temperatures between 30% and 319K and 
20 W a  are reported i n  t h i s  work. The r e s u l t s  have been 

corre la ted using an equation o f  state, using subl imation pressures which are 
extrapolated from data avai lab le f o r  the lower even-numbered members of  the 
alkane series. 

INTRODUCTIOES 

Then n-alkanes a re  an i n t e r e s t i n g  ser ies because they d isp lay great 
r e g u l a r i t y  i n  t h e i r  behavior. Many o f  t h e i r  f l u i d  phase propert ies, f o r  
example, can be co r re la ted  w i t h  the number o f  carbon atoms i n  the molecules. 
I n  order t o  develop general r e l a t i o n s  f o r  s u p e r c r i t i c a l  ext ract ion,  therefore 
we have s tud ied the s o l u b i l i t i e s  o f  s o l i d  n-alkanes i n  superc r i t i ca l  ethane. 
The solubf l i t i e s  o f  n-tr iacontane (n-CXIH62) and n-dotriacontane 

(n-C32H66) i n  ethane are reported i n  t h i s  paper. Results f o r  n-tetracosane 
(tVC24H50) , n-hexacosane In-C26H54) and n-octacssane (fbC28H58) w i l l  a l so  be 

presented a t  the symposium. One reason f o r  studying only the even-numbered 
members of the n-alkane ser ies i s  t h a t  they e x h i b i t  d i f f e r e n t  packing 
proper t ies than the odd-numbered members o f  the ser ies C1,2,31. Thus t h e i r  
s o l i d  phase proper t ies such as heats o f  subl imation and vapor pressures fol low 
d i f f e ren t  trends from those o f  the odd-numbered members. This i s  shown i n  
F i g .  1 for the heats o f  sublimation. Any general izat ions f o r  superc r i t i ca l  
ex t rac t i on  of so l i ds  must therefore take account o f  t h i s  d i f ference I n  
behavior. 

EXPERIENTAL 

The apparatus used i n  t h i s  study was a single-pass f l o w  system shown 
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those of Kurnik e t  a1 C41. These r e s u l t s  are presented i n  tab le  1 f o r  the 
308.15K isotherm. I n  no case d i d  our s o l u b i l i t i e s  d i f f e r  from those o f  Kurnik 
e t  a1 by more than 3.6% f o r  any o f  the isotherms. 

I 

I 
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Our results for the + n C30H62 and I+H6 + n C32H66 systems are shown 
i n  Tables 2 and 3. Since the sublimation pressures of the higher n-alkanes 
wew not available i n  the l i terature,  we have treated these as adjustable 
parameters i n  our equation of state correlations of the solubility data. The 
sub1 imation pressures were not freely adjustable, however, but were bounded by 
t h e  values obtained by extrapolating propane and n-octadecane sublimation 
pressures 25%. Our results are shown i n  F i g  3 and 4. Addi t iona l  results 
will be discussed a t  t h e  symposium. The equation of s t a t e  used was t h a t  of 
Patel and Teja C81. 
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TABLE 1 

tolparlson of W2 + 2.3 Dlmethylnrphthalem 
Data a t  308.15K 

system Pressure Y 2 2 3 ~ x 1 0 3  
b a  This Work Kurnlk e t  a1 

9.87 
14.25 
19.60 
24.12 
27.92 

2.28 
4.36 
5 .45 
5.76 
6.45 

2.2 
4-41 
5.42 
5.82 
6.43 

TABLE 11 

Results f o r  Ethane-n-Trlrcontmne (Cm%2) 

system Prcssure Yt#)H62X1O3 
Wa 308.15K 313.15K 

6.57 0.549 0.486 
10.10 1.24 1.95 
1 3 . a  1.71 3.50 

20.20 3.20 
16.67 2.24 

TABLE 111 

Results for Ethane-n-Dotrlrconhm (c&6) 

systca DrcSSUR yCXH66x103 
!Pa 308.15K 313.13K 319.13K 

6.57 0.216 0.177 0.149 
10.10 0.713 0.953 1.28 
13.64 0.958 1 .u 2 .M 
16.67 1.26 1.73 
20.20 1.81 2.18 

i 
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